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CONSTITUTION: A catalyst for methacrylic acid production, is a Mo-V-P-X-Y- based composite oxide catalyst 
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25° C and has a spoked ring-type shape with 4-1 5mm external diameter. 
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(57) ami 

[g«] ttft«& »8E££«u tt**fe ;**:5"J 

;w«WRttic«nfcM o - v - p - x - y*imhm&* 

Mo-V-P-X-Y* (^iT> XteS 

b, cu, co, b i rz* as •fcztzzm&zmiiftrz. 

iSfiLt©7c3n?a&9, Y&K, Rb, CsXtfTlrt* 

e»^s»*^s«nfciaa±©7E5iiT*s) 

4MMfcT*-aT, ftfe«^7C^T»5Mo, V, PRIX 
±eX£^tr^-Jg«£t, «8U&#7G?r?&-5>±fi2Y£ 

t<fc. 0~2 5'C©SS«fiHrtT^L,fet>©Ta& 
4~1 5mm©ftg©X#-#U >^S!CD^#£:S 
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(2) 



4#W¥5-3 1 3 6 8 



5* 

(Mo) . (V) ► (P) « (X) a (Y) , (Z) f 
(NH< ) , (O) b 

(5£*, XliSb, Cu, Co, B i Rl/A s j&*£&<£> 
fW^3tfn&l«&±©7C?ln?;&D, YttK. Rb, 

c sr#t i frt>fczwfrt>mtewtim!Zk±v>7t%-c 

&K>, ZteW, Be, Mg, S, Ca, Sr. Ba, T 10 
e, Se, Ce, Ge, Mn. Z n, Cr, Ag, P 
b. B. Nb, Cd. Sn. Al, T ! RtfS i 
zmfrZMlXMt 1 S^±CD7C^T*0, a, b, c, 
d, e, f Rtfgte&7C$<DirfJt$£:gU a= 1 2 
b = 0. 1-2, c = l~3, d = 

0. 01-3, e = 0. 1-3, f = 0-2, e + g = 
2-6 "C$.0, httMia^^OH^«S:SSS-r-5fc!£J. 

gft&ssioirfScT&s) T^3ns»^**-r2.««E 

•C*?T, tt&fifc#7E35-C&*Mo, V, PRtf±g3X 
fc^tfJ^-jSiK,!:, j»!«jS#7CSlST;&S±fEY 20 

-mmt, &gtc«k0tt#/£#7c*-e&£±isz&-£tj 

! &gC,fc?)7>'^7£S:g-&U Sum 
£S£Slf * Z t ICtoTUKSnfefcOT^S Z 

[«*«2] ftMfc£#7CfrCi&*Mo, V, PRtf± 
IBX^^tr^-SStt, «tttj£#7G3!STfcS±fBY*-£- 
tlJ^-^t, i&glw<kDtt«W4#7C&-e&S±tBZ£ 
^tr^-Sffii:, i^S^<tt37> ; E^Tt&0~2 5^ 
©flS«!Srt-CJg-&b. £.f&<$!>*&.i8i-fZ>Zt\z£-oT 

«». 

[g|*fl 3 ] 4-15 mra©^g0X#-? U 
(D^&t b TV>* feOTJb •£ Z £ S#tS tf 5 
1 *5«fctfit3&« 2flBft®tt*. 

[St*3i4] Mo, V, PRtfSb£^tI*|-iSMlS** 

7>^~£A^*>&£*fcv>c:t£#&i-r£Sf#3t 

1. R*^2i3«k^R^lj2«OttJK. 

* 40 
(Mo) . (V) i (P) . (X) 4 (Y) e (Z) i 
(NH< ) , (O) » 

(iS*. XBSb, Cu, Co, B i Rl£A s ip<bt3.2> 
^e>S«tlfciaSA±©7C^T*D. YttK, Rb, 
C s RtfT 1 frt>tS.Z>mfr*>Wttfttz. 1 a«±©75ltlT 
i&O, ZfctW, Be, Mg, S, Ca, Sr, Ba. T 
e, Se. Ce, Ge. Mn. Zn. Cr, Ag, P 
b, B, Nb. Cd, Sn, Al, T 1 RtfS i ft^U 
«.PA^S«nfclS£J(±cD7C^Ta&t», a, b, c, 
d. e. f Rtfgte&7C3H®M^Jt!?££L. a=12 50 



SStPfcbfc^JC, b = 0. 1-2, c = l~3, d = 
0. 01-3, e = 0. 1 — 3, f = 0-2, e + g = 
2~6T*9, h«WiB&«»01I^iffiS«ET«.^ 
gfcK*©K^8T»*) T^$n*ffl^!£#-r«.»« 
tf*oT, j»jSric#7C5H'rifc*Mo, V, P, ±I2X, 
±8BY &gtc«fcDia«fifc#7n*T*S±BEZR 
tf&Slc J: 0 7 >^:z7£^tl#±l2X«52±K:l*S# 

^i:|C«koTi8S!$nT*0. 4 - 1 5 mmWfl-gOX 
tan** 6] IB#«lge«ftMI»#JB5ffi«©M«£<D 

Kfc-r* n t * * * u 

[000 1] 

IC/B^SttJfc, Rtfi*«&©#fcTl::**£nW>£ 
[0 0 0 2] 

^SSnTVifc. MO-V-P-X-Y3S (CtT, 
XttSb, Cu, Co, B iRtfAs#S>ft?>»#>e>g 
«tXfc 1 8Jy,±<D7C*T£ 0 , YttK, Rb, Cs&tf 

t i *^^^ff^e>s«nfeiaK±<D7c^T»s) & 

£&ft;tl#Jfc> ^iCXtbTSbS^tJMo-V-P- 

5 b - YfttiL-Smfctofmit* ?truW( >Kffc«ttt 

i:A«^MBS5 0-1 0 13 1 6^®, 4$HBB5 2 — 

6 8 1 2 2^«, #IBBB6 1-1 1 4 7 3 9^«, 
1*HBS6 3- 1 1 2 5 3 5-^&ffifc£fc!B«£ftT^-5 

TfeO, ^^SbiitbTH^^^^^^Sn 
TViS. t£3fc©#«Ttt, fct^.«^HBa6 1-114 

•C^-5fe©-Ctt7S<. K»HKft7>5 1 *>*»»U, 
0 . 2 S ^ D >£(T»C^ T^«a^-r S*ttHfflWTtt^ 
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(3) #W¥5-31368 
3 4 

t>. £fc> IC^RTIiSE*. »«»i.VMS[ , 3S«©« *C ZttW, Be. Mg, S, Ca. Sr, Ba, T 

m^m^nx^ltifi. ift¥fcMO, m&Wm&-VR-? e, Se, Ce, Ge, Mn, Zn, Cr, Ag, P 

***-e***U,««fe**fc»fc» U >^tt©«8E£ b, B, Nb.Cd, Sn, Al, T 1 Rt^S i 

m^zjjmtmmztiT^z. l*>u v>?vttem 2>»*^a«nfcia«±©7c*T»o> a, b, c, 

tt. »«t^*«r»C«9<bU4>-r<. X3KMlcffl^6ns« d, e, f Xtfgtt&TCsfcroB^tW&^U a=12 

«©£«aR£88K&*r*t»fcl£jBBtTMffi*t* fcglpttL&ISt::, b = 0. 1~2, c~l~3. d = 

/jN««OK»T#e.n^J:'5 0. 01~3, e = 0. 1~3, f = 0~2, e + g = 

^14tB*^?.n^V^i:*tfc.5 ( i:V^ra)S^*«. 2~6T*0. h ttfflE&fiK#©IS^<B£S8J£-r £ 

[0003] s^k*cdm^»t*«) T*sn«ajESS:^r-r-5tt!« 

JffTftt. l«©S!jg^@7?^IW»^h>£t±OSiE.56^fi £^tf*g-8«it, «tttfi£#7C*T<fc£±12Y££tr*3 

itStl*. *©«W©»!S©ffi±#*tftil£&«!i*££ -fcffii, i&StJ; 9tt&fiS#7GSre**±fBZ£-&tr 

tSZ.t\Zft.ZOX, £©#»-?«, -5-r{Cffit)n2.««t ^-JgiKi, i5*fcJ:D7>*:i7£ft»£U £fifc& 

<DtQM&m<Dm±&zfm&&mm<Dmm&v>&^m&m z&.m-?zz.t\z&?xmmi<ntt>b<Dx&zzt&® 

^^^uji/Ksjitt. ««©££«, [0005] *ss93Ttt, mm&momnthx, mm 

t^tc«nfc m o-v-p-x-ys (jic-c, x«s psae-cKft4&©^{c^«3n*fl;-&«iidw*u<ffl 

b, cu, co, BisyAs^^p^itfnft uen*. -t©j:5?ift;^-«bi:bT», mMf&tm, 

l«S*±©7C&-Cifc?>> YttK, Rb, Cssyn* #«8&il, mb«Jft£"e<&*. 7>*=?A 

^tttttsg^-r-s^ttcebs. #5893©-t©±©@e<itt sutat-e**. ->u*wK^ti/T«, ->u* 

[0004] nmz, xitbTsm 0?*.«sbfiitLT=»fc 

[«@£a?ife-r£;fcJD©#g:] #891* mo-v 7>^>*w*i/<ffi^?>n?)o #B>a©si-©in$ 

-P-X-Y& (''t?, XfiSb, Cu, Co, Bi IC*5^T«, Mo, V. PSt bT-tneOT^— "5 

t>, YteK, Rb, CsWTl^^SA^liin 7>^=0AtS*fflVi«>t, #$g93:gS©»jl,fc«fc£ 

fciaj^±©7cfg-CS.2)> 8-&Kfl;«&ttttE, WfcXit, t, M o - V - P © 3 rii»©l^l;e$g t 
TSbS:^tfMo-V-P-Sb-Y?S«-&Kfli<fe*« 30 Mo-V-P-X©4^©*|-&lC«, ftfcM 

fctttsT, ***U;H&SIRtt, «*«©&£ o-V-P-S.b©4«»©«^fc»aifl:7>9 y E> 

ft. «IK*#fcfinfcftl!^*ll55-r^<, fl£*©iH©j* ©«*WtffljiifcD, S b*Wa--WK*M»&hfcir» 

©KSjSi»c^vix#«b, ttMttuft. .mm **. «*. %**-r*ctfc&D, 

tt«*©W»ifeTtt, ±|EXfiS#, «*.tf=»b7>3 1 »3©fc«D. flMKttfl, &jett©^-et>?F-t-#fcfc©£& 
^>£+#Ki8fi?Slt-fcV>*£StiJ8J&J&, iSJ&bTV** LfrVKtfZ, «3fc©33Sj* (03A«, <&MBa5 0 

fc©«&att%K£ft£fcV>©T»feV>a>£:#*., HKfc -101316 &MB85 2-6 8 1 2 2t, *MH 
7>^*>*«#K**L, «3-JS»c£l>fc&, i£J8J65 6 1- 1 1 4 7 3 9^, #18986 1 - 2 8 3 3 5 2#, 

fifc. &S£tt&#&fc#WL&ilS*, ftKtttt©B3Itt #HSS6 3- 1 1 2 5 3 5#fca Ttt, «ril§B86 1 - 
tcfcti. ««t©«te, ;**?U;i^&iRttfc £©«*&« 40 2 8 3 3 5 2n\z%m^inx^i)\. #lc*rr**f* 

il, tt<«Stt©5fe^tt&i;«l«*#*l|ft±Lfc««©W £©&3*>5>, MoiSt UT/^*U^>^7>^- 

»SfcJ!.V»#U *5IM©^-©S8«*^S-a-Sfc^ CAS, vmthX**Ki-i?>Wi7> : E:~V2*$:m^ 

fcofc. Bp-fe*^^©^-©«««, ^^^DV"T>& TV^„ *n&, «*©g»5gfeT«i«ttll©«!»€rSS 

■t-S&KJBV^, — JRS; [0 0 0 6] *^©^-©tHHt?tt, Mo, V, P, 

(Mo) . (V) » (P) t (X) 4 (Y) . (Z) f X (XteSb, Cu, Co, BlRtfAsA^ftW 

(nh< ) , (o) k ?>s«nfcia£t±©7csfit?»s) ^^-s^&is 

(^«, XttSb, Cu, Co, Bi&tfAsrt»Sfc* KL-T^?>, ^tltCY (YteK, Rb, CsSOTl^ 

»*^a«nfcia«±©7c^ v c»D, y^k, Rb, *>ti.z>mfr*>mttntzim&.-t<n7t%x$>z>) *-£tsi$ 

CsKOT l ifcS£*»jfe&»«nfclSBU:©7C*T 50 -miSRlX7> ; £-7S;^Jn. Jft^L, *fiE4S»S«£*-r 
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5 

4. CftKttLT, ft*WK8lft #PIBH5 0 
-1013 16* ft§8BB6 1- 1 1 4 7 3 9* #Bg 
BB63-11253 5*4£) Tit S b<D8sil]ffirl;:, 
K, Rb, Cs, T 1 fc£©ffiK&£flrjA.T^?>#, * 
JMWSOttJITtt. Sb©»Jnfit[IC. K. Rb, C 
s, T 1 ;fci:©flS'p4S)£iOA<S>i:> -en«E>«Mo, V, 

ffl r * Mm&tt zstsmmtmz. tf &© «t 5 ^^stis 

5. K, Rb, C sRtfT 1 #6fc5i^S>3I«n;fcl 

[0 0 0 7] *^WJC*J^Ttt> !£5>Stit)W, Be, 
Mg, S, C a, Sr, B a, Te, S e, Ce, G 
e. Mn, Zn, Cr, Ag, Pb, B, Nb, Cd, 

sn, ai, t iRtfs ifrt>tiz>mfr*>m\fn?tm 
to\t^-<ommtfc%&5\z±.m<o^-?rLfrc>t&m\ziM 

*±, £©#i?TS#m> en* 

cooo8] *&®(om-<»mmv\t* mo, v, p, 
x&$tsi%-mm*m9ihTfr*>. zn\zK, sb, c 

u, Co, B 1 RtfAs*>£fc£#*>£8«n;fcl«£* 

£©Tfc£#, CO^©»JS®S?&»*L.<ttO , C-2 
5*;, -S»SKB0'C~2 ot;, &<b#3;L<tt0 
"C-l S'CKTtf*. Mo, V, P, X££ttf§-?ga£ 

Sb, Cu, Co, B i RtfAs egtfll 
ft 1 «&±©^£#tri§-i§«tRtf7> ; E:=.7£& 

up, im&nvmimm^. mm 

mK#3 0'CSilg^.5i^UfcA^n#UK^o*ii 

KB:, &&mBtZ#&U<\t2 S^fiTF, -JMf*K 
1*2 O'CeTF, L<tt0'C~l 5"C£f £. S 

[0 0 0 9] #5SW©Sg-©ffi&», ^J'i'OV 



) ftRl¥5-3 136 8 

(Mo) . (V) » (P) c (X) * (Y) , (Z) . 
(NH« ) , (O) » 

(5£*. XttSb, Cu, Co, B IRtfAs^Sft* 

s*^a«nfciaut±©7£5fi-cifeo, y«k> Rb, 
c s RtfT i frzfczmfr &a«n& i aet±©7tssT 

£13, Z»W, Be, Mg, S, Ca, Sr, Ba, T 
e, Se, Ce, Ge, Mn. Zn, Cr, Ag, P 
b. B, Nb, Cd. Sn, Al, T1RI/S 
10 SSa>SStfft&l8W±cD?E5&T&D, a, b, c, 
d. e, f fttfgte&7C*CD]imfc#£gU a=12 
£S$Kl/£BfK:. b = 0. 1-2, c = l~3, d = 
0. 01~3, e = 0. 1~3, f = 0~2, e + g = 

t?*oT, «StfiE#7Cf&T?fc*Mo, V, PRtf±iBX 
S:-§-tJ^-i§«t, «j«jfc#7c3RT&S±iBYfc-&tli9 
i^St«fcDtt«^7C*T**±fBZ&-&ty 

*>6fcv>a<. 5fc©«k3ic«iftsn*>. hps, 

&-5MO, V, P, X€r&tf*§-JSi££K, Rb, Cs 

r# t i a> zuzmfr zmtetvt i «eu:©5G*«*tf 
5a [ooio] tt**j£#-ea&aMo, v, 

P, XS^W-SSStCK, Rb, CsRtfT 1*675: 

*3**>e>s»infc 1 s&±©^3&&-&tr*§-iSifcRtf7 

SSfe&W Mo-V-P-As3Stt«KM-r2> 
ftHHaS 5-1 2 2 7 3 4*^«ICgB*lCD3£8S#!fc:fe^ 
T«, 3I^WJnit^bTSS8Sbfc'Nxn^UilJC*K 

it-t'y^^mta^ 2?>\z3mm3mMm,-rzt-zft 

40 fc, #HBS 5 9-444 5 •^^fCfB«<D|IJgWT?«, 
8 O'CO^fc^CD^t^lCT^^-TS^lnLTVi 
«>. 

[0 0 11] Sfe, tiTlECD!ffl^^WT*«^K«, S-& 
^f©Si^pH«4&T*tM*bV^ pHdU^TTfen 

* u mm.mm\z&mz&fzn. ne>tiz>Mm<D&m&& 
T?%z\t\tt£i<\ tot, a«affi»»*esfifffl^e. 

T, {R«IU J&J&U 2 0 0-4 0 0"CcO&g«8fflTl 
50 -2 O^WgSfefiEt-^.. £C!)«tebTIMISn*** 
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f 

7 

to 0 1 2] *&W%e,\tMm<Die#\z^Tt>iSti&& 

>yg©m*£^-rsttat£&ffl-r*t, m-v> 

£*TT-Stt#<i: 9 feftttttoatt. ;* * * U )UaSiRtt, 

**$MJJVaaiRtt, <r6]±S**fc«> 

£9#*L<ffiV^nStt&«4~l 5mmOMO^ 
#-*U>:?l!©ftSM*£:£U v>*fo>m&\to. 5~ 
3mm©«SBT<&r), £fcX#-£©f8cli2#SU:T* 
n«^*Tt>«fcVi^ a#82fW?**>. *#-?© 
J?*«, 0. 5~3mm(D«H-efeD, fl5Stti1.g© 
0. 5~2«©«BTS«n4. ffllC^gSl 5mm 
*0**<-r*fc, aftffi^5ftSrtg2 0 0mmW& 
©EfcSrl::fc«Lfc££, 3lSt$a<*S<ftti, «#© 

M#5fe*i$©©fl;)W8*l/, 3mm«kr)jf<-r*t^.g 
[0 0 13] BPts, *5S9f©$&=©3g8U;i, ^?^d|/ 

(Mo) . (V) b (P) . (X) i (Y) . (Z) i 
(NH< ) , (O) % 

(SW, XlJSb, Cu, Co, B 1 RtfAs 

»a>S8tfn&i««±©7cjre»»). yisk, Rb, 

C s RtfT 1 *»6»:*»39>6atfnfc 1 «K±©7cS-C 
ZWtW, Be, Mg, S, Ga, S r, B a, T 
e, Se, Ce. Ge, Mn, Zn, Cr, Ag, P 
b, B, Nb, Cd, Sn, Al, TiS^Si*6ft 
5»*^a«nfcia«±©7C*T*D» a, b, c, 
d, e, f &tfgli#7G*<!)B?tt*€&U a=12 
SrS^lCbfc^lC, b = 0. 1-2, c = l~3, d = 
0. 01~3, e = 0. 1~3, f = 0~2, e + g = 

gfeasKoa^src&s) -c*$n«.»^**-r^««t 

Sffi^-TSJltfcioTiaSSnT^D, 4~1 5mm 

iss£n&. 



(5) #BB¥5-3 13 68 

S 

[0 0 14] *aMOttKI*MG*=a&*fcttGftH 
©ffi& t ©»*£ to* ©«£ K t v>tt# £ ft: 
*. IPS, *f8W©S6lZ3©JB«tt, ***nw>*# 

(Mo) . (V) i (P) e (X) t (Y) « (Z) i 
(NH« ) . (O) > 

(5£f, XliSb, Cu. Co. B 1 REM. s frmZ 

»^?>a«nfcia^±©7E*-cfco. y«k, Rb, 
jo c s RtfT i fr*>t3.z>mfr*>m\-£nit i«£ju©7c*t 

£0, ZttW, Be, Mg, S. Ca, Sr, Ba, T 
e, Se, Ce, Ge, Mn, Zn, Cr, Ag, P 
b, B, Nb, Cd, Sn, Al, T I RtfS i 

2>**^atfnfciaw±©7c^T*o, a, b, c, 

d, e, f R^g«^7C*©®^it*S«U a = 12 
S»Jp»cUfc«f»C, b = 0. 1~2, c = l~3, d = 
0. 01~3, e = 0. 1~3, f = 0~2, e + g = 
2 ~ 6 0 , h ttffigB6l£#©iiHNiIIi£«JS-r * fc& 

a? TJbtjT, «8U£#7cstrca&SMo, v. PR.tf±iex 

S^tJ^-j§ISt, tt»^7Cttl-CJb-5±IBYS;-g-tr^ 
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